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What is claimed: 



PATENT 



1 1 . A photopolymerizable composition, which comprises: 

2 a. a block copolymer component comprising a non-hydrogenated styrene/diene block 

3 copolymer and a hydrogenated, controlled-distribution block copolymer, wherein said 

4 hydrogenated, controlled-distribution block copolymer has at least one polymer block 

5 A and at least one polymer block B, and wherein: 

6 i) prior to hydrogenation each A block is a mono alkenyl arene homopolymer 

7 block and each B block is a controlled distribution copolymer block of at least 

8 one conjugated diene and at least one mono alkenyl arene; 

9 ii) subsequent to hydrogenation about 0-10 % of the arene double bonds have 

1 0 been reduced, and at least about 90% of the conjugated diene double bonds 

1 1 have been reduced; 

12 iii) each A block having a number average molecular weight between about 3,000 

13 and about 60,000 and each B block having a number average molecular 

14 weight between about 20,000 and about 300,000; 

1 5 iv) each B block comprises terminal regions adjacent to the A blocks that are rich 

16 in conjugated diene units and one or more regions not adjacent to the A 

1 7 blocks that are rich in mono alkenyl arene units; 

18 v) the total amount of mono alkenyl arene in the hydrogenated block copolymer 

19 is about 20 percent weight to about 80 percent weight; and 

2 0 vi) the weight percent of mono alkenyl arene in each B block is between about 10 

2 1 percent and about 75 percent; 

22 b. one or more photopolymerizable ethylenically unsaturated low molecular weight 
2 3 compounds, 

24 c. one or more polymerization initiators, and optionally 

2 5 d. from 0 to 40 % by weight, based on the total photopolymerizable composition, of 

2 6 one or more auxiliaries. 
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1 2. The photopolymerizable composition according to Claim 1 wherein said mono 

2 alkenyl arene is styrene and said conjugated diene in said controlled distribution block 

3 copolymer is selected from the group consisting of isoprene and butadiene. 

1 3. The photopolymerizable composition according to Claim 2 wherein said 

2 conjugated diene is butadiene, and wherein about 20 to about 80 mol percent of the 

3 condensed butadiene units in block B have 1 ^-configuration. 

4 4. The photopolymerizable composition according to Claim 3 wherein the styrene 

5 blockiness of the block B is less than about 40 percent. 

1 5. The photopolymerizable composition according to Claim 3 wherein the weight 

2 percent of styrene in each B block is between about 10 percent and about 30 percent, and 

3 the styrene blockiness index of each block B is less than about 10 percent, said styrene 

4 blockiness index being defined to be the proportion of styrene units in the block B having 

5 two styrene neighbors on the polymer chain. 

1 6. The photopolymerizable composition according to Claim 3 wherein said 

2 hydrogenated, controlled-distribution block copolymer is an ABA, (A-B) n , (A-B) n A, or 

3 (A-B) n X block copolymer where n is an integer from 2 to about 30, X is the coupling 

4 agent residue, said block copolymer having a total molecular weight of about 40,000 to 

5 about 140,000 and wherein each B block has between 10 and 30 weight percent styrene. 

1 7. The photopolymerizable composition according to Claim 3, wherein component 

2 (b) is selected from esters or amides of acrylic acid or methacrylic acid with 

3 monofunctional or polyfunctional alcohols, amines, aminoalcohols and hydroxyl ethers or 

4 hydroxyl esters. 

1 8. The photopolymerizable composition according to Claim 7, wherein component 

2 (b) is selected from butyl acrylate, isodecyl acrylate, trimethylolpropane triacrylate, 
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3 hexane diol diacrylate and dipentaerythritol monohydroxypentacrylate. 



1 9. The photopolymerizable composition of Claim 8 wherein component (b) is 

2 hexane diol diacrylate. 

1 10. The photopolymerizable composition of Claim 3 wherein the weight ratio of 

2 controlled distribution block copolymer to unhydrogenated styrene/diene block 

3 copolymer is between about 5 :95 to about 40:60. 

1 11. The photopolymerizable composition of Claim 1 0 wherein said unhydrogenated 

2 styrene/diene block copolymer is an CDC, (C-D) n , (C-D) n C, (C-D) n Y(D) m or (C-D) n Y 

3 block copolymer where n is an integer from 2 to about 30, m is an integer from 1 to about 

4 5, Y is the coupling agent residue, C is a styrene homopolymer block, and D is a polymer 

5 block of one or more conjugated dienes selected from butadiene and isoprene, said 

6 unhydrogenated block copolymer having a total molecular weight of about 40,000 to 

7 about 200,000. 

1 12. The photopolymerizable composition according to Claim 1 1 wherein said 

2 unhydrogenated block copolymer is a styrene-isoprene-styrene block copolymer. 

1 13. The photopolymerizable composition according to Claim 1 1 wherein said 

2 unhydrogenated block copolymer is a styrene-isoprene/butadiene-styrene block 

3 copolymer. 

1 14. The photopolymerizable composition according to Claim 1 1 wherein said 

2 unhydrogenated block copolymer is a radial styrene/butadiene block copolymer having 

3 the structure (C-D) n Y or (C-D) n Y(D) m where the C block is a block of styrene polymer, 

4 the D block is a butadiene block, Y is the coupling agent residue, n is on average about 2 

5 and m is on average about 1 .5 . 

1 15. The photopolymerizable composition of claim 3 wherein said polymerization 
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2 initiators are selected from the group consisting of methylbenzoin, benzoin acetate, 

3 benzophenone, benzyl dimethyl-ketal and ethyl anthraquinone/4,4-bis(dimethyl 

4 amino)benzo-phenone. 

1 16. The photopolymerizable composition of Claim 3 wherein said auxiliaries are 

2 selected from the group consisting of plasticizers, aromatic resins, compatible rubbers, 

3 fillers, dyes, pigments, antioxidants, antiozonates, and thermal polymerization inhibitors. 

1 17. A flexographic printing plate derived from the photopolymerizable composition 

2 of Claim 1. 

1 18. A flexographic printing relief form prepared from the flexographic printing plate 

2 of Claim 17. 

1 19. A clear composition comprising: 

2 a. about 5 to about 75 weight percent of a hydrogenated controlled distribution block 

3 copolymer, and 

4 b. about 95 to about 25 weight percent of an unhydrogenated radial styrene 

5 butadiene block copolymer, wherein said controlled distribution block copolymer has 

6 at least one polymer block A and at least one polymer block B, and wherein: 

7 i) prior to hydrogenation each A block is a mono alkenyl arene homopolymer 

8 block and each B block is a controlled distribution copolymer block of at least 

9 one conjugated diene and at least one mono alkenyl arene; 

1 0 ii) subsequent to hydrogenation about 0-1 0 % of the arene double bonds have 

11 been reduced, and at least about 90% of the conjugated diene double bonds 

12 have been reduced; 

1 3 iii) each A block having a number average molecular weight between about 3,000 

14 and about 60,000 and each B block having a number average molecular 

1 5 weight between about 20,000 and about 300,000; 
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16 iv) each B block comprises terminal regions adjacent to the A blocks that are rich 

17 in conjugated diene units and one or more regions not adjacent to the A 

1 8 blocks that are rich in mono alkenyl arene units; 

19 v) the total amount of mono alkenyl arene in the hydrogenated block copolymer 
2 0 is about 20 percent weight to about 80 percent weight; and 

2 1 vi) the weight percent of mono alkenyl arene in each B block is between about 10 

22 percent and about 75 percent; 

2 3 and the unhydrogenated radial block copolymer is a radial styrene/butadiene block 

24 copolymer having the structure (C-D) n Y(D) m where the C block is a polymer block of 

2 5 styrene, the D block is a polymer block of 1,3-butadiene having a 1,2-vinyl content of 

2 6 between about 5 mol percent and 80 mol percent, Y is the coupling agent residue, n is 

2 7 an integer from 2 to about 30 and m is an integer from 1 to about 10. 

1 20. The composition according to Claim 19 wherein said controlled distribution block 

2 copolymer is an ABA, (A-B) n , (A-B) n A, or (A-B) n X block copolymer where n is an 

3 integer from 2 to about 30, X is the coupling agent residue, and wherein said 

4 monoalkenyl arene is styrene and said conjugated diene is 1,3-butadiene. 
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